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MjaPPO  -------------MNIEQQQLLYLFELPQEPLNRPRGKGSVLF-VLEND--------DTPPLVTTRI--AGSPSIKLQVP
PlePPO  MQVTQKLLRRDTEMADAQKQLLYLFERPYDPINAPRADGSFLY-AVAGA--------DT---VATRF--GVAPTSTVTVP
PmoPPO  -------------MANDQQRLLYLFELPQEDIQAPRGGGSVLF-KLESD--------EAPPSVATRV--GVSPSVNLPVP
TmoPPO  -------------MASKKNIL-LLFDRPREPVFIAKGSKKAVF-SVPNEYLADKYK-PLGVALTNRF--GEDADERIDVK
GmoPPO  -------------MSDSKSRLLLFFDRPSEPCFLQKGDDNVAF-EVPDHYYSDKYK-SLTNTLANRF--GSGEVRTIPVK
SbuPPO2 -----------MSKETNKIALALLFDRPLEPVFTARDDGKAVF-DLPESYYNEQYV-DVKDEIQTRF--SEDVDIKIPLR
SbuPPO1 -------------MADKHDLL-LLFERPNEPVFMEKGKTITVF-DIPDKFLTDRYR-PIGSEVQSRF--GEKAEKRIPVK
EpiHc   ------------------------------MPSTSQQKEVLDFFNIPETRRVSRAKQKDKPSVIFK--------------
EcaHcB  ------------------------------MPSTA-EKQRRIL-PFFQFTSLSTKD-KFGILVQRD--------------
EcaHcC  ------------------------------MPSDANEMQARLL-QLFEHSTLSTKA-KFGLRVIRD--------------
EcaHcA  ------------------------------M-TILHDKQVQAL-KLFEKLSVAATG-EPVPADQID--------------
EcaHcD  --------------------------------MTIADHQARIL-PLFKKLTSLSPD--PLPEAERD--------------
EcaHcE  --------------------------------MPDKQKQLRVI-SLFEHMTSINT---PLPRDQID--------------
EcaHcF  --------------------------------MTVQDKQRQIL-PLFEHLTSLTRG--GLDRTESD--------------
EcaHcG  -------------------------------MASIPEKQALIL-PLFEKLTSLTKE--TPPRAQWD--------------
SpiHc1  --------MKLFILAVVLLATTAIAEKCP-KPVNVEAKQKMVD-TLISYINKPANP--VPPKPPID--------------
ScoHc1  -------MWSLALATLFVLGTVIRADQCPPVPADTKDKLEKIL-ELIGHVNRPLTP--ETPEPAGY--------------
ScoHc2  --MDTRVLRLTLALVALSGVLADSESCSSAIVNDYKLKQKEIQ-HLVDTINKPVYP--DFKDTRGII-------------
HamHcA  ------------TLVAAAAAWPSFSYQNDASGDSTAKRQQDVN-HLLDRIYDHLHY-SDLKQISETFSPEADTSMYTDGG
PinHcA  ----------------------------DALGTGNAQKQQDIN-HLLDKIYEPTKY-PDLKDIAENFNPLGDTSIYNDHG
PelHc1  KVLVLCALVATAAAWPSFSGELTNGFQSDVHSSDNAHKQQDVN-HLLDKIYEPIKD-EELHNIAQTFDPVADTSIYGDVG
CsaHc   ----MKLLLLCALVAGASAWPNFGMMADSPGGASNAQKQHDVN-SILWKVYEEIRD-PHLKELSQSFDPL--SGHYDDDG
PvaHc   --------------MRVLVVLGLVAAAAFQVASADVQQQKDVL-YLLNKIYGDIQD-GDLLATANSFDPVGNLGSYSDGG
PinHcC  ----------------------ADCQAGDSADKLLAQKQHDVN-YLVYKLYGDIRD-DHLKELGETFNPQGDLLLYHDNG
SamHc   ----MRLMWLAVLVVAVALGGAQAGIGDVPADKPFLMKQREVL-RLFNKVHEPNRY-KEQVELGNAYEPLNSLPRY-RNP
        ********************************------------------------------------------------

MjaPPO  ERNDVALQDLGTATSIPIGSAFSFFLASHRRAAKDLCDVFMKTSGAKDLMEVAARVHGHVNESLFIYAISFVILRKKELQ
PlePPO  ARPDADRRLLGRAPSVPRGAVFSFFIRSHREAARDLCDVLMKTQNSTDLMQLAASVRRHVNENLFIYALSFTILRKQELR
PmoPPO  ERKDVTLQDLGTATSVPKGSAFSFFIASHRKAARDLCDFFMKTSGAEDLMQVAARVHGKVNETLFVYAISFVILRKKELR
TmoPPO  KIS---IPPFGEILELSRDENFSLFIPKHRRIAGRLIDIFLGMRNVDDLVSVAVYARDRVNPYLFNYALSVAILHRPDTQ
GmoPPO  NIA---LPDLSLPLQLPYNDQFSLFVAKHRRMAGKLIDIFINMRDVDDLISLCSYCQMRVNPYMFNYCLSVAILHRPDTK
SbuPPO2 DLKQ--KPDLSFTRPLGKRKQFSLFNNIHREIAARLIDIFMSTPTEELFIATCAYCKDRVNPFLFQYCFSVATQHRKDTS
SbuPPO1 DIS---LPDLRIPMSLGRDEQFSLFVPRHRRIAGRLIDIFMGVRTIDDLQSIAVYAHDRINPFLFNYALSVALLHRSDTK
EpiHc   -------PLPAGIGKLKKGNLFSPFIKRHREESTKVIEFLLDSKDYKGFLENAASLRPVVNEILFVYCFSVALYQSPHTT
EcaHcB  -------PRLAGLGVLGRGVLFSCFHEEHLKEATQLYEVLIECESFEEFLDLCHQAREYVNEGLYVYAVSVAILHRQDCR
EcaHcC  -------PKLAGIGILGRGKIFSCFHEDHLEEASRLAEVLVGAETFDEFIDLCHQCRDFVNEALFVYSLSVAILHRPDCH
EcaHcA  -------ERLRNITTLGPNEFFSCFYPDHLEQAKRVYEVFCHAANFDDFVSLAKQARSFMNSTLFAFSAEVALLHREDCR
EcaHcD  -------PRLKGVGFLPRGTLFSCFHEEHLAEAETLAEALVEAKNFDDFIALATNARAVVNEGLYAFAMSVAILSRDDCN
EcaHcE  -------ARLHHLGRLPQGELFSCFHEEDLEEATELYKILYTAKDFDEVINLAKQSRTFVNEGLFVYAVSVALLHRDDCK
EcaHcF  -------VRLRRVGRLPRGTLFSCFHSEHLKEATELYQILYKADSFADFIHLAQQARDIVNEGLFVYSVSVAILHRDDCR
EcaHcG  -------PRLAGVGVLPRGTLFSCFHEKHLLEATKLFKVLYSAESFNDFLQLAREARDVVNEGLFAYAFSVAVIHRDDCK
SpiHc1  ------PKKLIGIGILPKDQVFSLFDERTWDEVSEVLKRFMAAPTFEDFIKVAETLYPHVNEDLFLFGLSVAIVHRPDAN
ScoHc1  -----DETKLKGLGILPQHEIFSLFDERTWPEATKAAEFLMEATDFEHFIQRADVLRHRINEDMFMYALNVAVLHRKDTR
ScoHc2  -----DESKLKGLGTLPRREVFSLFDERNWAEAAKVVELLLEPKTFREFIHLADIIHHRVNEDLFLYALSVAIAHRPDCQ
HamHcA  TAAHHLMEELNDHRFLEQHHWFSLFNPRQREEALMLFDVLMHCKSWECFVDNAAFFRERMNEGEFAYALYTAVIHSELGQ
PinHcA  AAVETLMKELNDHRLLEQRHWYSLFNTRQRKEALMLFAVLNQCKEWYCFRSNAAYFRERMNEGEFVYALYVSVIHSKLGD
PelHc1  AAAKTLMQELNDHRLLEQHHWFSLFNTRQREEALMLFTVLNQCKDWNCFLNNAAFFRERMNEGEFVYALYVSVIHSKLGD
CsaHc   VAAKRLMKELNDHRLLEQKHWFSLFNTRQREEALMLYDVLEHSTDWETFAGNAAYFRVRMNEGEFVYAIYAAVIHSPLTE
PvaHc   AAVQKLVQDLNDGKLLEQKHWFSLFNTRHRNEALMLFDVLIHCKDWASFVGNAAYFRQKMNEGEFVYALYVAVIHSSLAE
PinHcC  ASVNTLMADFKDGRLLQKKHWFSLFNTRQREEALMMHRVLMNCKNWHAFVSNAAYFRTNMNEGEYLYALYVSLIHSGLGE
SamHc   APVKQLVRLYRAGSLLPRGAIFTLFDDTHREQMILLFESLLYANDWETFLRTAAWARDRVNEGQFVYALCVAVLHREDTR
        ---------

MjaPPO  SVRLPSFVEVFPSRFVPQETLAKAQIRINRMD-PNQREPVIVEHGLEFSGTHLKPEHRLSYWREDYGLSVHHWHWHLIYP
PlePPO  GVRLPPILEVFPHKFIPMEDLTSMQVEVNRTP-PTATTPLVIEYGPEFANTNQKAEHRVSYWREDFGINSHHWHWHLVYP
PmoPPO  SVRLPTMVEVFPSRFVPQEALSKAQLQINRMD-PNQTEPVIIEHGPEFSGTHLKPEHRISYWREDYGINVHHWHWHLIYP
TmoPPO  DVDLPSFIESFPDKYVDAKVFAQAREQATVVP-EGSRAPIEI--PKDYTASDLEEEHRLAYFREDLGINLHHWHWHLVYP
GmoPPO  GLQVPPVVETFPDKFMDPKVFRKARETTTVNA-SGNRMPITI--PTNYTASNSEPEQRVAYFREDIGINLHHWHWHLVYP
SbuPPO2 DFPVKPIAETFPQNFIEPAVFKDARAEGEVVPNPGDRRHIEI--PRNYTASDREEEQRLGYFREDIGVNSHHWHWHLVYP
SbuPPO1 NLDLPSFAQNFPEKFVDSQVFRKVREEATVVS-EGSRMPITV--PRDYTASDLDPEHRLWYFREDLGINLHHWHWHLIYP
EpiHc   NLLAPPIWQTMPYDFFDQRVENQINGIIESTKGAPDKQPIQV--ILEPTGNNRDPEFKLSYFREDIAINSHHWHWHVIYP
EcaHcB  GVSLPPVQEVFPDKFVPSETLFKAFKEVRL---HPDDEEIIV--DIEKTGNVKDPEYNLAYYREDIGVNAHHWHWHLVYP
EcaHcC  GISLPPIQEIFPDKFVPVETIYKAFKEATR--HADKTDDIIV--DMEATGTIMDPEYNLAYYREDIGINAHHWHWHVVYP
EcaHcA  GVIVPPVQEVFADRFIPADSLIKAFTLATTT-QPGDESDIIV--DVKDTGNILDPEYKLAYFREDIGVNAHHWHWHVVYP
EcaHcD  GVVLPPIQEVFPDRFVPAETINRALKVDKVS-DPNK--DTVV--PIQKTGNIRDPEYNVAYFREDIGINSHHWHWHLVYP
EcaHcE  GIVVPAIQEIFPDRFVPTETINLAVKEAAN--HPDQ--DISV--HVVETGNILDEEYKLAYFREDVGTNAHHWHWHIVYP
EcaHcF  GVTVPPIQEIFPDRFVPAETVNQAVKADLK--RQSSDEDVLV--EIQETGNILDPEHKLAYFREDIGANAHHWHWHIVYP
EcaHcG  GVTLPPIQEVFPDRFVPSETINLAMKEAKN--DPNS--DIVV--DVQETGNILDPEYKLAYFREDIGANAHHWYWHVVYP
SpiHc1  GVHVPRVHEVYPDKFLTNDVLINIRKQIIKG--HKN--PVVK--DTHYYHNDFDPFRRVDYFTEDLGMNSHHYHWHVLHP
ScoHc1  GVQVPRIHKIYPDKFLKQDILVEVREKVNHG--EEK--PVVD--ATELHQNQLDPNYRLSYFLEDIGMNSHHYHWHVVHP
ScoHc2  GVQVPRVLDIYPDKFLRKEVIHKIKEVSNEGAYLDKV-PVID--ATEVSDNHLDPNQELLYFLEDLGMNSHHHHWHVIHP
HamHcA  GIVLPPLYEITPHMFTNSEIIHKAYTAKMT----QT--PGRF--EMKFTGTKKNKEQRVAYFGEDIGLNIHHVTWHMDFP
PinHcA  GIVLPPLYQITPHMFTNSEVIDKAYSAKMT----QK--PGTF--NVSFTGTKKNREQRVAYFGEDIGMNIHHVTWHMDFP
PelHc1  GIVLPPLYEVTPHMFTNSEVIDKAYSAKMT----HK--EGTF--NMSFTGTKKNKEQRVAYFGEDIGMNIHHVTWHMDFP
CsaHc   HVVLPPLYEVTPHLFTNSEVIQAAYKAKMT----QT--ASKI--KSHFTGSKSNPEQRVAYFGEDIGMNTHHVTWHLEFP
PvaHc   QVVLPPLYEVTPHLFTNSEVIEEAYRAKQK----QT--PGKF--KSSFTGTKKNPEQRVAYFGEDIGLNTHHVTWHMEFP
PinHcC  GVVLPPLYEVTPHMFTNSEVIHEAYKAQMT----NT--PSKF--ESHFTGSKKNPEQHVAYFGEDVGMNTHHVLWHMEFP
SamHc   GVVLPPPYEIYPHLFVNSEVIHAAYKAKMR----QE--PAVV--HMNFTGTIRNPEQRVAYLGEDLGMNSHHSQWHMDFP
                                -----------------------



MjaPPO  VGM-----GVDRDRKGELFYYMHQQLIARYDLERLSLGLPRVEKLDNWRVPIEDGYFPKLTISNTGRAWGTRQDNTLPKD
PlePPO  IEM-----NVNRDRKGELFYYMHQQMVARYDWERLSVNLNRVEKLENWRVPIPDGYFSKLTANNSGRPWGTRQDNTFIKD
PmoPPO  PAM-----GFDRDRKGELFYYMHQQVIARYDIERLCLGLPKVEKLDNWRIPIEDGYFPKMTVSISGRNWGSRQDNTLPKD
TmoPPO  FEAARE--VVAKNRRGELFYYMHQQIIARYNFERLCNKLKRATRFNDFKQAIQEAYFPKLDSLVASRSWPARVGNQRLKD
GmoPPO  FEAARE--IVKKDRRGELFYYMHQQIIARYNAERLCNGLGRVTRYSDFRAPIGEGYFPKLDSQVASRSWPPRFANTVIRD
SbuPPO2 GNGPIE--VVKKDRRGELFYYMHHQILARYNVERFCNGLAKTKVLNNVREPISEGYFPKIMSSLNNRTYPSRITKTKLSD
SbuPPO1 FEAGDRA-IVNKDRRGELFYYMHQQVVARYNLERFSNNLARVTRLNDFRQPIAEGYFPKMDSLVASRAWPPRFDNTKLSD
EpiHc   VGSNPS--DKKINRKGELFYYMHEQMLARYDAERLCNGMRRVKSLHDYDEIIPEGYYPRLHSKISGTEYASRQANTRMMD
EcaHcB  ATWRPEVVHRIKDRKGELFFYMHQQMCARYDSERLSNGMAPMVPFHNFHEPM-EGYSSHLSSGINGMPYAFRPHGRILKD
EcaHcC  SAWDSVKMHMRKDRKGELFFYMHQQMCARYDCERLSNGLARMIPFHNFHEPL-EGYNPHLSSTQNGLPYAFRPEPMTLCD
EcaHcA  STYDPAFFGKVKDRKGELFYYMHQQMCARYDCERLSNGLNRMIPFHNFNEPL-GGYAAHLTHVASGRHYAQRPDGLAMHD
EcaHcD  AFYDADIFGKIKDRKGELFYYMHQQMCARYDCERLSVGLQRMIPFQNLDDEL-EGYSPHLRSLVSGLSYGSRPAGMHLRD
EcaHcE  ATWDPAFMGRMKDRKGELFYYMHQQMCARYDCERLSNGMRRMIPFSNFDEKL-EGYSAHLTSLVSGLPYAFRPDGLCLHD
EcaHcF  PTWDASVMSKVKDRKGELFYYMHQQMCARYDCDRLSTGLRRMIPFHNFDEKL-EGYSPHLTSLVSGLNYASRPAGLHLRD
EcaHcG  ANWDAVFTGKTKDRKGELFYYMHQQMCARYDCERLSNGLTRMIPFHNFKEKL-EGYAPHLTSLVSGLHYASRPAGLCLRD
SpiHc1  SIWTQDI-G-EKSKLGELFYWMHRQMVARFDSELLSVHLPRISSLDDWNKKVKIGYAPHLTIQRTGYTYMNRPENLEIED
ScoHc1  AVWLPKH-GPRKDRKGELFYYMHHQMVARYDSERLSNNLPRTEPFENWDDPLEEGYAPHLTIHKTGYNYMFRPEGLIVRD
ScoHc2  AIWLPKH-GGVKDRKGELFFYMHKQMVARYDTERLSNDLPRVRPFENWNDPIDEGYSPHLIIDKTGYKYAYRPQGVIVHD
HamHcA  FWWKDSY-GYHLDRKGELFFWAHHQLTVRFDAERLSNWLDPVDELH-WERIIHEGFAPH-TSYKYGGEFPARPDNVHFED
PinHcA  FWWEDSY-GYHLDRKGELFFWVHHQLTARFDFERLSNWLDPVDELH-WDRIIREGFAPL-TSYKYGGEFPVRPDNIHFED
PelHc1  FWWDDSY-GYHLDRKGELFFWVHHQLTARFDAERLSNWMEPVDELH-WDDIIHEGFAPH-TSYKYGGEFPVRPDNIRFED
CsaHc   FWWDDSHENHHINRKGESFFWVHHQLTVRFDAERLSNYLDPVDELH-WDDMIHEGFAPH-TMYKYGGYFPSRPDNVNFED
PvaHc   FWWNDAY-GHHLDRKGENFFWIHHQLTVRFDAERLSNYLDPVGELQ-WNKPIVDGFAPH-TTYKYGGQFPARPDNVKFED
PinHcC  FWWEDSS-GRHLDRKGESFFWVHHQLTVRYDAERLSNHLDPVEELS-WNKAIDEGFAPH-TAYKYGGYFPSRPDNVHFSD
SamHc   FWWKEDEYGIRKERKGELFYYMHHQLIARFDLERLSNDLPFVEPLY-WTERIKDGFYPQ-TTYRVGGEFPARPDNFAFHD
        -----------

MjaPPO  FRRREIG-EFVDITDLEIWRSRLLDAIHQGFMVDRKGNKVPIRDDVTSGQRGIDILAEALEADEDLSINYPFYGSLHNFG
PlePPO  FRRNDAGLDFIDISDMEIWRSRLMDAIHQGYMLNRNGERVPLSDNVTTGKRGIDILGDAFEADAQLSPNYLFYGDLHNTG
PmoPPO  LRRRELG-EFVDITDMEIWRSRLLDAIHQGFMIDRNGDKVPLRDDVTSGKRGIDILSEALEADAELSVNFPYYGDLHNRG
TmoPPO  LNREVDQ-IKQDVDDLKRWSDRIYAAIHQGSATDERGRKIELTEN-----EGIDILGNMIESS-ILSPNRTFYGDMHNMG
GmoPPO  IDRPVNE-IKIDVFQLETWRDRFLQAIDSNAINMPNGRKVPLNEE-----TGIDELGNLMESS-ILSLNRGYYGDLHNMG
SbuPPO2 IDR--ED-SKLEIADLERWTDRIVTAIDQGFVVDTKGKQIPLDDK-----KGIDILGDMMECT-ILSVNPTFYGNLHNEG
SbuPPO1 LNRELDQ-INLDIADLERWRDRIFEAIHQGFVVDESGNRVPLDEQ-----RGIDILGNILESS-ITSVNRSLYGDLHNMG
EpiHc   TLDN-------TVIELERFRERIEHAISVGYIELPDNTKTPLNNE-----QGIDILADLIEAS-NYSLNGAYYGDLHNTG
EcaHcB  MREV-------SVQDLERSRERLLDAINLGYVVDPNGLETPLDEL-----HGIDILGAIVESS-NDSVNKSYYGSLHNWG
EcaHcC  MHDV-------SVQDLERWRERILDAINLGEVTDPNGDEYALDET-----FGIDVLGAIIESS-RDSKNRESYGSLHNWG
EcaHcA  VREV-------DVQDMERWTERIMEAIDLRRVISPTGEYIPLDEE-----HGADILGALIESS-YESKNRGYYGSLHNWG
EcaHcD  INDC-------SVQDMERWRERILDAIHTGLVTDSHGKEIKLTEE-----NGLNILGALIESS-HDSVNKPFYGTLHNWG
EcaHcE  LKDI-------DLKEMFRWRERILDAIDSGYYIDNEGHQVKLDIV-----DGINVLGALIESS-FETKNKLYYGSLHNWG
EcaHcF  LVDF------VDVQDMARWRERLLYSIDIGHVIDHEGQEIPLDAE-----HGIDVLGALLESS-HDSLNDDYYGNLHNSG
EcaHcG  LSEL-------EVQDVERWRDRILDAYHLNHVHDRENNDVVLDAE-----HGADILGAIIESS-SDSVNRRFYGSLHNWG
SpiHc1  LPEL-------TKGELMQWKNRIMEAIARHNITLKGGPGKKLRTTPE---NGIDIFGHLIAAT-KNSTNRRYYGNLHSYA
ScoHc1  LPEL-------NKNKMRQWKSRILHGIHLNVLYAENGTKISLDNE-----HGIDLLGDAIESS-LLSVNRAFYGNIHCYA
ScoHc2  LPNL-------PKTKMFEWKNRIMVGIRKGSLISANKTQVPLNND-----HGIDLLGDVVESS-LLSVNRVFYGNLHCYA
HamHcA  VDGV------AHVRDMIIIESRIRDAIAHGYVTDNHGDNINIRND-----HGIDVLGDIIESS-VYSPNAQYYGALHNTA
PinHcA  VDGV------AHVHDLEITESRIHEAIDHGYITDSDGHTIDIRQP-----KGIELLGDIIESS-KYSSNVQYYGSLHNTA
PelHc1  VDGV------AHVHDMEITENRIRDAIAHGYITATDGHTIDIRQP-----NGIELLGDIIESS-MYSSNPHYYGSLHNTA
CsaHc   VDGV------ARVRDMLILESRIRDAIAHGYFTGRDGSVISIRDA-----HGIDILGDVIESS-TYSPNPEYYGSLHNTA
PvaHc   VDDV------ARIRDMVIVESRIRDAIAHGYIVDSEGKHIDISNE-----KGIDILGDIIESS-LYSPNVQYYGALHNTA
PinHcC  VDGV------ARVRDMSMTEDRIRDAIAHGYIDALDGHSIDIMNS-----HGIEFLGDIIESS-GYSANPGFYGSLHNTA
SamHc   LQNI-------KVQQMIDYTRRVRECISQQAVITETGDLYNISSP-----EGINVLGELIEPS-TGSKHREYYGALHNYG
        -----------                                 ------             ----

MjaPPO  HDILAFSHDPDNAHKEEMGVMGDTATAMRDPVFYRWHKFVDDTFQEYKLMQRPYTEEELNFSGVKIEKVGVVR---NDEA
PlePPO  HVLLAFCHDNDNSHREEIGVMGDSATALRDPVFYRWHKFVDDIFQEYKLTQPPYTMEDLSLPGVVLDKVGVVR---NDQL
PmoPPO  HDILAFSHDPDNAHKEEMGVVGDLGTSLRDPVFFRLHKLVDDLFQEYKVTQPPYTEEELFLPGVRIERAGVVR---GNEA
TmoPPO  HVFISYVHDPDHRHLESFGVMGDSATAMRDPIFYRWHSYIDDIFQEYKATLPRYTENQLNFPGVTVSKVEVQVQ--GGSA
GmoPPO  HVFIAYSHDPDHRHLEEYGVMGDSATAMRDPVFYRWHAYIDDIFNLYKSKLTPYGDSQLDYPGIRVSSISVEGP---AGA
SbuPPO2 HNAISYCHDPDARFLEDFGVMGDVTTAMRDPVFYRWHGFIDTIFNRHKERLDPYKESDLTFGNVIITKLEVRIQSQKATP
SbuPPO1 HVFISYAHDPDHRHLESFGVMGDSATAMRDPVFYRWHAFVDDMFQEHKTRLTSYTLPQLQYDGITIGGIQVASD--GGRP
EpiHc   HVMLATAHDPDKRFNSSDGVMGFVQTALRDPLFYRWHKHIDNLLQNHKRTLQPYTDKELIADKIEIKEASITSSQTKDPK
EcaHcB  HVIMSAVDDPDGRYQLNPGVMSDTATSLRDPIFYRWHRFIDDMFQEYKKSLTPYS-SQLQFKGVIVKSVCVRAK----TA
EcaHcC  HVLMANIVDPDGKYQTNPGVMDDTATSLRDPIFYRWHRFIDDMFQEFKRKLKPYTKDQLSFTGVEIKNVKVHAH----EE
EcaHcA  HVMMAYIHDPDGRFRETPGVMTDTATSLRDPIFYRYHRFIDNVFQEYKKTLPVYSKDNLDFPQVTITDVKVKAK----IP
EcaHcD  HVMIARIHDADGRYRTNPGVMDDTSTSLRDPIFYRYHRWMDNIFQEYKHRLPSYTHQQLDFPGVRISRVTVRSK----VP
EcaHcE  HVMMARLQDPDHRFNENPGVMSDTSTSLRDPIFYRYHRFIDNIFQKYIATLPHYTPEDLTCPGVHVVNVTVNAK----VP
EcaHcF  HVMMARIHDPDGRFRENPGVMSDTSTSLRDPIFYRYHRFIDNIFQEYKATLPCYEKKDLEFSGVEIVNCTVNAK----AP
EcaHcG  HVMMARMTDPDRSFEENPGVMSDTSTSLRDPIFYRWHRFVDNIFQEYKATLPSYTADDLNFPGLRIVSVQVNAK----SQ
SpiHc1  HVIAARIADSDGEHMEDNGAMYDVATSARDPLFYSWHKFIDKLFTEYQMTLTPYTPYQLTWPDVVVDGIHIENLK-THEE
ScoHc1  HVMAARIADPDGRYGEDNGVMHDVATSARDPLFYRWHKFIDNIFLEYKDNLDPYTQYELTWPDVVLNDVTVKPHK-GDYD
ScoHc2  HVIAGKVTDPQSTYGEKNGAMYDVATSARDPLFYSWHKFIDNIFQEHKETLQPYNKDELNFPDVQVDSLRINVAN-GTYE
HamHcA  HIMLGRQGDPHGKFNMPPGVMEHFETATRDPSFFRLHKYMDNIFKEHKDSLPPYTKADIEFTGVAVEEVEIVGQ------
PinHcA  HVMLGRQGDPHGKFNLPPGVMEHFETATRDPSFFRLHKYMDNIFKKHTDSFPPYTHDNLEFSGMVVNGVAIDGE------
PelHc1  HMMLGRQGDPHGKFDMPPGVMEHFETATRDPSFFRLHKYMDNIFKEHTDSFPPYTHEDLEFPGVSVDNIAIDGH------
CsaHc   HVMLGRQGDPHGKFALPPGVLEHFETATRDPAFFRLHKYMDNIFREHKDSLTPYTKDDLEFSGISVDSLDISNR------
PvaHc   HIVLGRQGDPHGKFDLPPGVLEHFETATRDPSFFRLHKYMDNIFKEHKDNLPPYTKADLEFSGVSVTELAVVGE------
PinHcC  HIMLGRQGDPTGKFDLPPGVLEHFETSTRDPSFFRLHKYMDNIFREHKDSLTPYTRDELEFNGVSIDSIAIEGT------
SamHc   HIMLGQITDPKRKFNMPPGVMEHFETATRDPAFFRLHKYIDNLFYEHKDLLPRYTSEELELPGTSIEEVQIDP-------
                                                                               ---------



MjaPPO  DILHTGWNKRGFEASRGLDFNG----RPVLVELKHLDHEPFNYHLQLNNRGRTAKEVTVRVFLAPKFNARGLKMNFMEQR
PlePPO  NTLTTGWSVREFEASRGLDFNSP---NPVILRITHLDHAPFTYHLQITNSHRKPKSVTVRIYMAPKHNERGLEMGFMEQR
PmoPPO  DVLLTGWNTREFEASRGLDFSG----KPVILRLTHLDNKPFDYHIQINNDLREPKEVTVRIYLAPKFGDREKEMDFMEQR
TmoPPO  NTLNTFWQQSDVDMSRGMDFQPR---GSVFVRFTHLQHQPFTYKITVKNSSNGNRKGTCRIFIAPKLDERGNPWLYRDQK
GmoPPO  NRFATQWQQSLVELSQGLDFTPR---GSVLAKFTHLQHEEFTYVIEVNNTSGQSKMGTFRVFMAPKTDERGQPLAFEDQR
SbuPPO2 NILLTYMEKSDVNLAAGLDFGPK---GNIYATFTHLQHAPFEYVIDVTNNDKKPKKGTCRIFLCPKNDERGTPLSLNDQR
SbuPPO1 NVLSTFWQQSDVDLSRGMDFVPR---GNVFARFTHLQHTPFTYTINVNNSSGAQRFGTVRIFLGPKTDERGQPMLLSDQR
EpiHc   NKLYTFFDTKQLNLTKGLDFGNLE--QSILVTITHLQHEEFTYNIKVNNNTGKDFTGTFRIFMAPKNDDLDIPMEINEQR
EcaHcB  DVVETTFANALLDISHAFNFGRT---GPVKVRYNHLTHEPFTYKIVVDNAGTKTRKATVRIFLGPEHDNLGNEFDIGRLR
EcaHcC  NVITTTFVEDLLEISNAFNFGRT---GAVKVRYQHLDHEPFVYDIEVENHSARLRHGTCRIFLAPVHDELQNQLTPEELR
EcaHcA  NVVHTFIREDELELSHCLHFAKP---GSVRARYHHLDHESFSYIISAQNNSNADKQATVRIFLAPTYDELGNDISLDEQR
EcaHcD  NLIHTYSKDSLLELSHGINLK-----GHIQVKYEHLDHEPYNYEIEVDNRTGEARETCVRIFLAPKYDELGNRLILEEQR
EcaHcE  NVVTTFMKEAELELSYGIDFGSD---HSVKVLYRHLDHEPFTYNISVENSSGGAKDVTMRIFLGPKYDELGNRLQPEQQR
EcaHcF  NVINTYMKESTLEMSHGISFK-----GAVKVKYQHLDHDPFTYSISVENTTGDVKHATVRIFLGPTQDELGNRLRLNEQR
EcaHcG  NRVRTFLKQEELVLSHGINFGTE---HTVKVHYNHLDHEPFSYTINVDNSSGAVKHATVRIFLGPKCDELGNILEPNEQR
SpiHc1  NMIHTYYTSSTLRLSKGFDYTKD---SEAKVIVEHTDHDDFVYVIDIDNNARVEKTAVLRIFLAPKYDERGHPLTLKEQR
ScoHc1  DEVHTYWEVDNYELGKGFDYTRK---TTATVKVRHLQHEDYHYEIDIDNNAGKAKKAVFRIFLAPKYNEKGELFPVNEQR
ScoHc2  NIVRTYWQNSLFKIAKGFTFTTE---GSVLVKVKHLNHETFYYNLEVTNNALEEKHGVVRIFGAVINDERGHPYILNDQR
HamHcA  --LNTFFDEFEFSLGNAVDELEKVHDVAISAYVHRLNHEEFSYKILVQNNNEGDILATVRIYLCPTVDNNHIHIPLSEGH
PinHcA  --LITFFDEFQYSLINAVDSGENIEDVEINARVHRLNHNEFTYKITMSNNNDGERLATFRIFLCPIEDNNGITLTLDEAR
PelHc1  --LTTFFDQFKYSLVNAVDSGENVEDVAIYANVHRLNHEEFTYEIEVRNHNE-EKFATVRIFLCPTEDNNGITLNLDEER
CsaHc   --LETHFEDYEYSLINGVDDTVDVLDVPISTVVSRLTHNDFKVKIGITNSQNHEVLATVRIFAWPKYDNNHVEFSFNEGR
PvaHc   --LETYFEDFEYSLINAVDDAEGIPDVEISTYVPRLNHKEFTFRIDVENG-GAERLATVRIFAWPHKDNNGIEYTFDEGR
PinHcC  --LETFFENFEYSLLNAVDDTVDIADVEILTYIERLNHKKFSFLILVTNNNNTEVLATVRIFAWPLRDNNGIEYSFNEGR
SamHc   --LETFFEYFDVDLLNALDDTEELPDVSIHARVRRLNHKPFVFSVRVNS--EAERFVTVRVFLGPKYDWFGQEIPINEKR
                           ---------                     -----

MjaPPO  ILWAEMDKFTVSLKPGGNH--VVRTSKDSSITNPEELTFRDLENSGTDPAS---PEATAFNFCGCGWPQHMLVPRGRPEG
PlePPO  LLWAEMDKFTQDLKPGQNQ--IVRASNLSSITNPSGYTFRSLEAVNPANPGP--PANAETNFCGCGWPEHLLLPRGKPEG
PmoPPO  ILWAEMDKFTVLLKPGKNQEHVTRSSKESSITNLEELTFKDLENSGPGNTS----EQDAFNFCGCGWPQHMLLPRGRPEG
TmoPPO  NMFVELDKFTVNLKQGQNN--ITRASSQSSVTIPFERTFRNLDLNRPQGGE----ELAQFNFCGCGWTQHMLIPKGTPEG
GmoPPO  RLMIELDKFTRGLKPGNNT--IRQRSLDSSVTIPFERTFRNQANRPGDPGS---ATAAEFDFCGCGWPHHMLIPKGTEQG
SbuPPO2 QLAIEMDKFTVNLMPGPNN--IRQSSKKSSITIPYERTFRPIGPDYQPVEA---ERLAEFRFCGCGWPEHMLLPRGKPEG
SbuPPO1 LLMIELDKFVVALNPGQNT--IRRRSTDSSVTIPFERTFRNLDANRPAAGS---AEELEFNFCGCGWPQHMLIPKGLPEG
EpiHc   ILMIEMDKFQLKLSPGENN--ITRKSEDSNVTLHKEMTWEMIENQPDTS------GPSSQHYCACGWPHHLLIPKGSAQG
EcaHcB  RLMIELDKFTTVLEPGENV--IERDSIDSSVTIREQYTYRQLQD------GRS--NREQTEYCSCGWPNDLLVPKGNEHG
EcaHcC  RLMIELDRFRVELKPGVNH--NHRHSRDSSVTISKQPKFDELLK------GKG--TNNANEYCSCGWPDHLLVPKGNDRG
EcaHcA  RLYIEMDKFYHTLRPGKNT--IVRSSTDSSVTLSSVHTFKELLR------GED-LVEGQTEFCSCGWPQHLLVPKGNEKG
EcaHcD  RLYIELDKFHRRLEPGKNV--LVRASGDSSVTLSKVPTFEELES------GNA-NVNPNEY-CSCGWPEHMLVPRGKERG
EcaHcE  TLNIELDKFKATLDPGKNV--VTRDHRNSTVTVEQSVPVKKLRE------EGG--V-AGEY-CSCGWPEHMLIPKGNHRG
EcaHcF  RFYIELDKFHAELAAGKNT--ITRKSSESSVTVSHTPTFEELQR------GEGVDENTTEF-CSCGWPEHLLVPRGTYKG
EcaHcG  RLFIELDKFHKELGPGLNT--INRNSVESNVTVAHTYTFDELRE------GKLAPEDATEY-CNCGWPRHMLIPKGTHRG
SpiHc1  VMMIELDKFKATLKPGHNV--VRRCSNESSVTMPVDHIYGDITR----------TV-DEDH-CHCGWPEYLLVPQGDYDG
ScoHc1  QLLVELDKFVATLEPGHNV--IERQSKESSVTMSKDHVFGEIRN----------LA-DDHQ-CSCGWPDYLLLPKGKYEG
ScoHc2  HLVIELDKFTVNLKPGKNS--VRQPCYNSAVTAKYDVFYGDVES----------QK-PQEG-CNCGWPDYMLLPKGKYEG
HamHcA  WTCIEMDKFYKQLKTGSNK--IDRKSTESSVTVPDSLSLAELHEKTDQAVASGSKLDLHEYERSCGLPARLLLPKGTVNG
PinHcA  WFCIELDKFFQKVPSGPET--IERSSKDSSVTVPDMPSFQSLKEQADNAVNGGHDLDLSAYERSCGIPDRMLLPKSKPEG
PelHc1  WLCLEMDKFWRKLANGKNL--IERSSKDSSVTVPDMPSFESLKHQADEAVKNGEDLDLSAYERSCGIPDRMLLPKSKPQG
CsaHc   WNAIELAKFWTKLNSGSNI--IERSSKDFGVTVPDVPSFQTLMDMTDEALGSGSALHLEDYESGLGLPDRFLLPKGKTEG
PvaHc   WNAIELDKFWVSLKGGKTS--IERKSTESSVTVPDVPSIHDLFAEA-EA-GGA---GLAKFESATGLPNRFLLPKGNDRG
PinHcC  WRALELDRFWVKVKHGHHQ--ITRQSTESSVTVPDVPSLQTLIDRADAAISSGCALHLEDYESALGLPNRFLLPKGQAQG
SamHc   HYIVEIDKFVAKVNAGKTV--IARKSSESSVTIPDRETTKVLTQRVEDAIAGKVQLTVNKDVRHCGYPDRLLLPKGRRDG
                          ---                     ---------------------

MjaPPO  MAFQLFFMLTDYAIDKVTQPAA--RSCPNGVSFCGIQDAKYPDTRPMGFPFDRRPPPMILNRPVEDAADYARL-DNAFIH
PlePPO  MTYQLFFMLTDLEKDQVDQPAG-PRRCANAVSFCGILDSKFPDKRPMGFPFDRRPPPRLQDAEVTSVADYARL-SNMTVQ
PmoPPO  MVFQLFFMLTDYAQDKVSNPGG-VRRCANGVSFCGMQDAKYPDARPMGFPFDRRPAPLLQGLPVNTTADYARL-GNAFMH
TmoPPO  MPCQLFVMISNYEDDKVNQSTE--GVCNDAGSYCGIKDKLYPDRRSMGYPFDRMPRN-----GVDTLQQFLTS--NMRVQ
GmoPPO  YPVVLYVMVSDWNADKIEQDTV--GACNDAASYCGLRDRKYPDKRHMGFPFDRRSE-------ARNLTDFLKP--NMATR
SbuPPO2 MAFDLFVMISDYVGDAVQQTNNTPDICSDSSSFCGLKDKLYPDNRTMGYPFDRRL-------DARTLKDLTNAFSNMSMT
SbuPPO1 MRCELFVMISNYEDDRVDQQLV--GACSDAASFCGVRDRLYPDRRPMGYPFDRLPRA-----GADRLVNFLTP--NMSLV
EpiHc   TAFHCFIMITDWKTDEVKSSKK--PTCQDAVSYCGIINDLYPDKKPMGFPFDRLIPS--------DLATFVSR-SNMKIF
EcaHcB  MKFRLFVMLTDAVQGQVGDHGAT-GLCTDAVSYCGAKDQLYPDRYPMGFPFDRDIKA-------DSIPEWLHP--NMHFS
EcaHcC  MPFHLCVMITDYLYDLVGDYGYD-TPCVDAVSYCGAKDSLYPDRRAMGFPFDRPIPE-------GHASNLHQP--NVSFS
EcaHcA  MQFDLFVMLTDASVDRVQSGDGT-PLCADALSYCGVLDQKYPDKRAMGYPFDRKITA-------DTHEEFLTG--NMNIS
EcaHcD  MDFYLFVMLTDYEEDKVQGAGEQ-TICSDAVSYCGAKDQKYPDKKAMGYPFDRPIQV-------RTPSQFKTP--NMAFQ
EcaHcE  MDFELFVIVTDYAQDAVNGHGEN-AECVDAVSYCGAKDQKYPDKKPMGFPFDRVIEG-------LTLEEFLTP--SMSCT
EcaHcF  MDFQLFVMLTDYEDDHVGSHNGQ-TLCADAVSYCGAKDSKYPDKRAMGFPFDRVIKA-------RTVADFRTT--NMSFT
EcaHcG  MEFQLFVMLTDYTVDNPCGGAGK-IVCADAVSYCGAKDQKYPDTKPMGFPFDRPTKI-------HTAEEILTP--NMSLT
SpiHc1  MHYELFVMATNYDEDKAQDTDLS-CKC-HAHSYCGNILGEYLDKRPLGYPFDRKIKA-------TGWAEFKTQ--NMCDA
ScoHc1  MTYQLFVVATDYEEDHVEDAGEE-CQCRDSMSYCGSVEHKLPDNKPLGYPFDRRIDG-------TGFEEFKTQ--NMYYG
ScoHc2  LRFRVFAIVTNHDEDKVSDQ-ET-CLCGDAVAYCGAHNQKYPDKKPMGFPFDRRIDE-------RTFEHFHTP--NMIAT
HamHcA  MDFDLFVAVTNGDEDKVTDHPET-DEHGGTHAQCGAHGEKYPDKKPMGYPLERSIPD-------ERVFHDV-A--NINVT
PinHcA  MEFNLYVAVTDGDKDT-EGHNGG-HDYGGTHAQCGVHGEAYPDNRPLGYPLERRIPD-------ERVIDGV-S--NIKHV
PelHc1  MEFNLYVVVTDGDKDT-DGSDGD-HDHHGTHAQCGIHGEQYPDHRPLGYPLERRIPD-------ERVFDGV-S--NIKHA
CsaHc   MDFHVVVFVSDGAKDAAVD---G-LHESTTYNHYGCHDGTYPDNQPHGYPLDRRVDD-------ERIITGV-S--NFKAV
PvaHc   LEFDLVVAVTDGDADSAVP---N-LHENTEYNHYGSHG-VYPDKRPHGYPLDRKVPD-------ERVFEDL-P--NFKHI
PinHcC  MEFNLVVAVTDGRTDAALD---D-LHENTKFIHYGYDR-QYPDKRPHGYPLDRRVDD-------ERIFEAL-P--NFKQR
SamHc   MPFTLFVVLTDYEKDKVNDLPFD-YDYGGSVSYCGTLGHRYPDAKPMGFPFDRRI---------DQDSFFT-K--NIYQR
                       --------------                         ---------------------



MjaPPO  DISIKFLADELKLN-----
PlePPO  DITITFLTTASRSRHDGPI
PmoPPO  DITIKFLGE--KLN-----
TmoPPO  DVTIKFTNRTVRPKSRN--
GmoPPO  DCTIKFTDAIREGTQRQ--
SbuPPO2 DITIRFNDVIIDRKKN---
SbuPPO1 DVVIQHDPNRVVQRPN---
EpiHc   DISIIHREKK---------
EcaHcB  EVTITHHQ-----------
EcaHcC  QIKIQHH------------
EcaHcA  HVTVRFQD-----------
EcaHcD  EIIIQYEGHKH--------
EcaHcE  DVRIKYTDIK---------
EcaHcF  DVKIQFKDQV---------
EcaHcG  DVVIQYVGHE---------
SpiHc1  DIVIKFSGKNKDH------
ScoHc1  DVVIQFTGETVTH------
ScoHc2  DVIIKFTGEFLPPKGDI--
HamHcA  HVKVFFKEEH---------
PinHcA  VVKIVHHLEHHD-------
PelHc1  LVKIVHDPELRA-------
CsaHc   DVKVYHVEDH---------
PvaHc   QVKVFNHGEHIH-------
PinHcC  TVKLYSHEGVDGG------
SamHc   DVTITFKGSV---------
              -------------


